Abstract This paper considers the role of power and politics in requirements engineering (RE). It presents a brief working definition of both terms and provides an overview of existing literature both in RE and related disciplines. It argues that, given the increased complexity, uncertainty, and organisational embeddedness faced by RE in practice, power and politics have necessarily become increasingly relevant factors, but that they have not yet been given adequate consideration. A framework for analysis is presented, examining power and politics in turn through the structure of power relations and the process of decision-making. This framework is explored by applying it to a case study of a website development in a publishing company. The use of a case study is intended to demonstrate the proposed framework, perform an initial validation of it, and an assessment of its utility to RE.
Introduction
This paper argues that the design and implementation of computer-based systems should increasingly be viewed within a sociopolitical context, and that a number of the assumptions that have tended to frame the discipline of requirements engineering (RE) are open to challenge on several fronts. We believe that power and politics are factors that have been given insufficient attention within RE to date, although there have been some important contributions in this area [1] [2] [3] [4] , which we acknowledge in this paper.
After reviewing the existing research in RE and information systems design (ISD), as well as the broader literature on power and politics, we introduce a conceptual framework that focuses primarily on ways in which the structure of power relationships within requirements settings can be analysed and mapped as an aid to the RE process. We go on to explore this framework by applying it to a case study of a website development in a publishing company. The case study is intended to achieve four objectives:
• as a means of demonstrating the proposed framework, • to undertake an initial validation of the framework, • to assess its overall feasibility, • to assess the potential utility of the framework to RE.
Even where power and politics are acknowledged as factors that can impact on the RE process, they tend to be seen as outside of the legitimate scope of RE. We believe that there are a number of reasons for this:
• They are viewed as issues that are difficult to uncover, as they tend to exist in the informal aspects of organisations.
• They are regarded as difficult to define and to pin down, making them resistant to analysis.
• They are seen as outside of the legitimate scope of RE-perhaps interesting, but not essential to an effective requirements process.
• In projects that already tend to be time constrained, the addition of an analysis of power and politics would not be feasible.
• Involvement in political issues would threaten the objectivity of the requirements exercise and of the requirements analyst.
• Power and politics are seen to be fundamentally in opposition to rational decision-making.
This paper challenges these assertions. We argue that power and politics may be difficult to analyse, but that it is possible and increasingly desirable to do so. Furthermore, we believe that power and politics should not be viewed as necessarily negative forces interfering with good decisionmaking, but that they can in fact be vital to it [1] .
Defining power and politics
A discussion of power and politics is best prefaced with brief definitions of both terms, with the clear proviso that these are areas in which any attempts at definition can be contentious.
Firstly, power can be viewed as an attribute possessed by an actor, A, that can only be properly understood in terms of A's relationships with others. So, given a relationship between A and B, if A has power over B, then one or more of the following are possible:
• A can get B to do something that B would not otherwise do, or prevent B from doing something that B would like to do.
• A can define reality in such a way that B will act in accordance with it.
The first of these assertions, the power to influence behaviour, is described by Dahl as an ''intuitive idea of power'' and by Lukes as a ''one-dimensional'' view of power [5, 6] . The second assertion stems from a critique of the first; originally proposed by Bachrach and Baratz, it is characterised by Lukes as a ''two-dimensional'' view of power. (Dowding prefers the terms ''power to'' and ''power over'' to characterise these two aspects of power) [7, 8] . Simply put, one-dimensional power involves A telling B what to do and B complying, whereas two-dimensional power occurs when A is able to define an agenda to which B will act in accordance without needing to be asked.
Lukes [6] proposes an additional dimension to power. This third dimension can be characterised as the ability to determine values, norms, and ideologies. It is potentially the most pervasive of the three dimensions, as it confers the ability to shape the very context within which power relations exist. An example of this type of power would be the influence of religious faiths over their adherents.
If power is defined in terms of an attribute of actors, then politics can be regarded simply as power in action [9] . So, although we can say that A has power over B, it is only in the practice of that power through political action that it would be demonstrated. We can therefore conclude that power can be analysed by looking at the structure of relationships between individuals, whereas politics can be seen to be acted out in the decision-making processes involving those individuals.
The relevance of power and politics to requirements engineering
Requirements engineering can be seen to have emerged out of and developed within a specific historical context. This context has inevitably shaped the methods and assumptions of contemporary RE. Primarily, amongst these perhaps has been a tendency to assume that, for a given problem, a set of definitive requirements can be identified, which can then be prioritised and negotiated with reasonable stakeholders, resulting in a solution that can be verified as correct, transparent, and satisfactory to all parties [10] . In contrast, power and politics, characterised by subjectivity, vagueness and a lack of transparency, are regarded as in opposition to, or at least outside of, this rational approach. Problems of power and politics, when they are acknowledged, tend to be seen as organisational concerns rather than issues for RE to address [11] . The view of RE as an exclusively technical discipline has, however, been frequently challenged. Of all the branches of software engineering, human factors are seen to play a particularly important role [4, 12, 13] . The need to involve users in requirements elicitation and prioritisation has led to the consideration of such factors as individual motivation, emotion, and conflict, and therefore to reconceptualisations of RE as a socio-technical discipline, with a corresponding focus upon models, such as i*, which are centred on people and organisations rather than processes and systems [2, [12] [13] [14] . We contend that acceptance of the validity of such socio-technical conceptualisations inevitably means that power and politics must be considered as potential factors in the RE process, as they are present to a greater or lesser extent in the operation of any socio-technical system.
We argue that RE has tended to be based upon several assumptions of human motivation and organisational behaviour, which are problematic. For example, organisations are assumed to embrace common core goals, whereby as long as there is successful communication between stakeholders, all actors will collaborate to deliver successful outcomes [15, 16] . However, empirical studies have questioned this view; in practice, many organisations are deeply political and characterised by goal incongruence-with stakeholders having interests and motivations that are not necessarily reconcilable through rational discussion [1, 17] .
We contend that power and politics tend to become relevant in circumstances in which:
• a range of individuals and groups with differing interests and motivations are involved, • there are differing views about the state of the world, and what the future holds, • decisions need to be made in conditions that are uncertain or complex.
The areas that RE practitioners are required to address increasingly fulfil all of these criteria.
A review of power and politics in RE and ISD literature
Although relatively little attention has been given to power and politics in the RE literature, arguments for the importance of other aspects of social behaviour, such as emotion and trust, have been made [18, 19] , and there is a significant literature in information systems design (ISD) highlighting the impact of power and politics in the design and deployment of information systems [20] [21] [22] . Power and politics have also long been regarded as important factors in the study of organisations and organisational change [23] . [1, 24, 25] . Despite the limited coverage of power and politics in the RE literature, we argue that there are several strands of recent research that point towards both a theoretical case for the consideration of power and politics and to practical approaches to their study. We categorise these as follows:
• challenges to assumptions concerning the nature of requirements, • questioning goal congruence, • approaching RE as a decision-making process, • dealing with increasing complexity, entanglement, and fragmentation.
Challenges to assumptions concerning the nature of requirements
RE has tended to be based around assumptions that requirements can be seen to pre-exist in some form, and that they need to be elicited from the environment prior to being refined into complete and consistent specifications. However, rather than viewing requirements as objects with an a priori and independent existence, it has been argued that they are, to a greater or lesser extent, socially constructed [3, 26] , and that ''much of the information that requirements engineers need is embedded in the social worlds of users and managers…at its source, this information tends to be informal and highly dependent on its social context for interpretation'' [3] . Rather than objective facts that are waiting to be discovered, requirements are thus seen as being subject to negotiation, contestable, mouldable, and therefore open to the machinations of power and politics. RE has also been framed in terms of a creative exercise, in which requirements are invented, rather than discovered [27] . If requirements are to be regarded as objects constructed within a social context, it is necessary to understand the processes through which that social context is able to determine how requirements are created. Orlikowski and Gash originated the concept of technology frames, which they define as ''that subset of members' organisational frames that concern the assumptions, expectations, and knowledge they use to understand technology in organisations. This includes not only the nature and role of the technology itself, but the specific conditions, applications, and consequences of that technology in particular contexts'' [28] . Following this approach, Lin and Silva argue that the management of the adoption of information systems is a social and political process in which stakeholders frame and reframe their perceptions of such systems, and that social phenomena such as language, symbolic power, and communication processes should be seen as fundamental for understanding how these technological interpretations are framed [28, 29] .
Ovaska et al. [30] propose the use of technology frames as a method for explaining the RE process. They argue that requirement shaping during a project can best be described as a process whereby attitudes and expectations, expressed through technology frames, are repeatedly filtered, negotiated, and shifted. Using a case study based on an e-commerce platform development project, they observed that preconceptions, attitudes, and expectations about systems development amongst project participants filtered their understanding of software requirements. Negotiation between participants resolved the issues resulting from this filtering and shifts in their attitudes and expectations facilitated changes in the understanding of the requirements.
In the socially constructed approaches proposed by Lin and Silva and Ovaska et al., requirements are therefore viewed not in terms of an underlying reality waiting to be discovered, but rather as elements in a contested and dynamic framing and reframing of understanding. Lin and Silva [29] point out that this presents a significant opportunity for the exercise of power and politics by actors seeking to mould other actors' understanding of reality.
Questioning goal congruence
The second assumption that we question is that of goal congruence; where all members of a domain share the same underlying goals. Stakeholder theories and techniques, which have contributed to a fuller understanding of the behaviour of multiple actors in the requirements process [31] [32] [33] , have tended to assume goal congruence between actors. For example, Macaulay situates the stakeholder approach in RE within an historical progression of increasing collaboration, in which:
• users are consulted, • users participate, • stakeholders participate, • stakeholders cooperate [12] .
Although such approaches acknowledge that stakeholders possess a range of motivations and requirements that can sometimes conflict, adequate communication, and reasoned negotiation are generally seen to be sufficient to resolve any issues that arise, as it is assumed that fundamental goals are essentially shared [12, 34] . However, empirical work has demonstrated that, wherever individuals and groups work together, power and political conflict resulting from fundamental goal incongruence tends to be encountered [17, 35] . Whereas resolving disagreement over requirements is seen as a legitimate part of RE, addressing more fundamental organisational conflict has tended to be regarded as out of scope [11] . Indeed, the problem-centric focus of RE does not consider the relationships between stakeholders to be of particular relevance. However, any approach regarding politics and power as relevant would be required to view such relationships as important, as it is here where potential political conflict is found.
Some writers have explored the relationships between stakeholders using techniques of social network analysis [36] [37] [38] . Ibarra, for example, argues that network factors can be seen to play an important role in shaping the attitudes and perceptions of stakeholders, as they can highlight the complex, multi-layered and informal relationships between them [36, 39] . Pouloudi and Whitley [32] argue that network analysis examining the nature of the political and power relationships between stakeholders, rather than approaches that just explore their structure, can provide an additional level of analytical depth.
Approaching RE as a decision-making process
Although the analysis of stakeholder relationships can be a useful way of exploring the motivations and relationships of the actors involved in a domain, it is in the RE process where these relationships are translated into actions. The view that this process is best conceived as a structured framework has generated considerable criticism. For example, Davidson characterises the RE process as ''chaotic and non-linear'' [40] , and Ovaska et al. [30] argue that requirements elicitation is ''an ad-hoc and iterative process involving political, cognitive and social aspects that affect the interpretation of requirements during the whole project lifetime.'' Alenljung and Persson [41] and Aurum and Wohlin [42] have attempted to reframe RE as a decision-making process rather than a structured approach and have sought to integrate classical decision-making models with existing RE process models. Aurum and Wohlin [42] argue that RE is ''essentially a complex communication and negotiation process,'' to be approached within a context of political, social, organisational, and cultural issues. Bergman et al. emphasise the political dimension of this process, asserting that requirements, at least for large-scale systems, are ''constructed through a political decision process, whereby requirements emerge as a set of mappings between consecutive solution spaces,'' that the set of requirements that make up a solution is not built up one brick at a time, but rather sets of alternative solutions are considered in turn. Returning to the concept of goal incongruence, in which stakeholders do not necessarily share common underlying goals, Bergman et al. [1] further argue that these alternative solutions can only lead to agreed-on specifications through the exercise of organisational power. Emphasising the uncertainty surrounding large-scale RE exercises, they assert that ''since it is impossible to see the future, most complicated decisions fall into the class of issues that must be decided politically, while informed with technical analyses.'' 4.4 Dealing with increasing complexity, entanglement, and fragmentation RE clearly operates within, and is required to adapt to, the context of the development and adoption of technology by organisations, and of broader trends affecting organisations, such as outsourcing and globalisation. This context has been characterised by ever-increasing scope, complexity, uncertainty, and geographical dispersion [43] . Alenljung and Persson [41] list several trends they regard as defining contemporary RE: ill-structured problems; uncertain, dynamic environments; shifting, ill-defined, or competing goals or values; time stress; high stakes; multiple player situations; and organisational goals and norms. In addition to these factors, another important trend in RE has been an increasing emphasis on the inherently uncertain areas of creativity and innovation [44] .
We argue that such factors further challenge the view of RE as a technical discipline focused on the discovery of demonstrably correct solutions, but rather point towards approaches that are better able to deal with uncertainty and conflict. For example, Bergman et al. [1] , citing Simon's theory of bounded rationality, argue that it is virtually impossible to find optimal solutions to complex problems in a reasonable amount of time due to limitations in human processing, so that satisficing rather than optimisation is often the only feasible outcome. Pfeffer [39] defines organisational politics as ''those actions and activities aimed at acquiring, developing, and using power and other resources to obtain one's preferred outcomes in a situation in which there is uncertainty or dissensus about choices.'' We believe that sociopolitical approaches are essential to cope with the complex contemporary context that RE operates within.
As well as having to cope with increasing complexity and uncertainty, RE has also become ever more entangled in wider organisational change, to the point where it is often difficult to treat it as a distinct process at all [18] . Ovaska proposes that requirements elicitation should be viewed as a ''heterogeneous organisational process continuing the whole project lifetime'' [30] . Alenljung and Persson [41] argue for an integrated approach that covers strategic decision-making, requirements management, and road-mapping processes. Such alignment with wider organisational processes only serves to make it more difficult to exclude the consideration of power and politics from RE. RE can also be seen to operate within contexts that are increasingly fragmented, involving multiple organisations and geographical locations. Approaches need to be adopted that can begin to address this fragmentation. Alenljung and Persson [41] argue that, ''a first step toward better decision support in requirements engineering is to understand the multifaceted decision situations of decision-makers.'' Atkinson [45] looks forward to a post-methodological era when ''what emerges will be approaches with a capacity to deal with contingency and diversity.'' 4.5 Implications for the role of power and politics in research and practice
The preceding overview of literature in this area has highlighted issues with some of the common assumptions of RE. From this, we propose a number of assertions that could frame a sociopolitical approach to RE:
Socially constructed requirements
Requirements can be regarded as socially constructed and situated within a social context. Interpretation of requirements can therefore be both contentious and contestable, opening them up to political action.
Technological frames
Individuals and groups can be seen to make sense of the world through technological frames. RE can be viewed as a sociopolitical process involving the filtering, negotiating, and shifting of these frames.
Goal incongruence and power relations
Individuals within organisations often do not share common goals. In such cases, conflicting requirements cannot be resolved simply by promoting collaboration and communication. Understanding the nature of power relationships between stakeholders is critical, and conflicts will require political action to resolve them. Furthermore, the requirements analyst should be regarded as an actor within the network of stakeholder power relationships.
Politics played out as decision-making
If politics is power in action, then politics can be seen to be exercised in RE through decision-making processes. All of these arguments are rendered more important in contexts marked by complexity and uncertainty, where innovation and creativity are seen to be increasingly critical factors.
In the remainder of this paper, we explore how theories, techniques, and representations from outside of the software engineering discipline could be appropriated and adapted in order to describe, analyse, and diagnose power and politics in RE projects. We propose a novel technique for mapping power relationships between stakeholders in such projects, which we proceed to explore through a case study. As well as highlighting some practical issues with the proposed framework, the case study also suggests some alternative models that could be used for exploring power and politics within RE projects, such as the use of organisational frames.
5 Frameworks for the study of power and politics
Describing power
Stakeholder analysis, as it has been used by the RE community, has typically focused on the attitudes and behaviours of a set of actors as they relate to a particular problem, rather than exploring the relationships between stakeholders, although it has been used to model simple measures of power, for example using power/interest grids [46, 47] .
In order to explore the relationships between stakeholders, social network analysis approaches can be used. However, simple social networks do not explicitly indicate power relationships; they need to be enhanced to be able to do this. For example, the presence and direction of power relationships can be indicated by the addition of arrows onto a social network diagram, as shown in Fig. 1, which introduces the illustrative example of an IT department within an organisation. Here, actor B is seen to have power over actors A and C. A in turn has power over E and F. In this simple network, B can be seen to be the most powerful and D the least.
Although Fig. 1 identifies the existence and direction of power relationships, it does not describe the nature of these relationships. French and Raven's concept of sources of power can be utilised in this context. These consist of:
• Legitimate-formal authority, • Reward-the ability to bestow rewards, • Coercive-the ability to punish, • Expert-possession of skill or knowledge, • Referent-from personal characteristics [48] .
The model presented in Fig. 1 can be further enhanced by the addition of sources of power, as seen in Fig. 2 .
The most straightforward of the relationships shown in Fig. 2 are the Legitimate links between actors, as these reflect the formal power structure of the organisation, as tends to be documented in organisational charts and formal job descriptions. Thus, B has authority over A and C, and A over F and E. The remaining power relationships within this simple network are based on informal ties. C has power over A by means of Expert power only-perhaps C might control the production of reports required by A. Actor F has power over E through Referent power-based upon interpersonal skills rather than any formal authority. For example, E might rely on F's ability to manage relationships with other actors.
The model of power described in Fig. 2 implies a fairly straightforward unidirectional exercise of power between actors. In reality, power relationships are more complex; they tend to operate in both directions, and their nature can change according to circumstances. For example, operational staff can sometimes be seen to have power over their management in the take-up of software, as seen with ambulance crews refusing to use new equipment as expected or air traffic controllers expressing safety concerns [35] .
Whereas Figs. 1 and 2 illustrate power relationships between individual actors (Luke's first dimension of power), some actors can be seen to be in possession of wider domain power. This corresponds to Lukes' second dimension of power-the ability of the powerful to decide which issues are decided upon, and his third dimension of power, where power is exercised by the manipulation of desires and the definition of ideologies [6] . Figure 3 attempts to model this domain power. A is able to call upon the second dimension of power. For example, he may be able to determine who attends, as well as deciding the agenda for, decision-making meetings. B, however, the overall head of the department, possesses power associated with the third dimension, allowing for a more pervasive influence over the rest of the department. For example, B might be an enthusiastic advocate of an agile approach to system development and has the power to ensure its acceptance and adoption within the larger team without needing to rely upon individual relationships with other actors for that exercise of power.
Describing power relationships using such descriptive models represents one likely outcome of RE research into power and politics. Such models can be seen to extend existing stakeholder modelling approaches such as Alexander's Onion Model, with syntax and semantics that are able to describe and diagnose power and politics in a rich manner [46] . However, further investigation is required into whether social network techniques, even where extended, are able fully to describe the workings of power. Furthermore, such notations can only be useful if we are able to diagnose power in the first place, as we explore in the following section.
Diagnosing power
It is clear that the diagnosis of power, an aspect of organisational life that can be highly contentious and the workings [39] points out, in practice, it is something that is done all the time. He cites the example of sales people who need to be able to quickly diagnose power relationships in an organisation to work out not only who has the power to make a decision, but also who else is able to influence that decision. Pfeffer presents a three-step approach to diagnosing power that could be utilised for RE research and practice. The first step is to identify the individuals or groups who are relevant to the particular context. He emphasises that it is important to look beyond formal groups; informal groupings, such as patterns of friendship, cultural similarities, gender, age, academic background, and geographical location, can also be very important. Once the relevant actors and groups are identified, Pfeffer's second step involves analysing four indicators of power and applying these to assess the relative power ranking of actors within a topology of relationships. These indicators are:
Reputational indicators: Simply asking actors to identify who is important may appear problematic, but Pfeffer points to studies that have found great consistency in responses to such questions, indicating that they are reliable. However, he does concede that ''it is often the case that politically adept actors attempt to keep the extent of their power secret. This means that those most likely to be in the know, who also happen to hold the most power, are precisely those with the least incentive to divulge what they know about the organisation's power distribution'' [39] .
Representational indicators: These can include membership of committees and boards, and other posts that wield power.
Observing the consequences of power: One way of determining who possesses power is simply to look at who benefits from contested decisions.
Symbols of power: These can involve such things as the amount of physical space an individual or department is accorded, and even such trivial-sounding factors such as the availability and location of car parking spaces.
Pfeffer's third step involves looking at the patterns of dependence and interdependence between actors and groups, on the basis that it is impossible to understand power without understanding patterns of influence. For example, referring back to Figs. 1, 2 and 3 , the decision to sign off a particular decision may lie with actor A, but he may be unwilling to do so without approval from C, and informing B.
One key RE challenge that will require both conceptual modelling and empirical evaluation is to understand to what extent Pfeffer's indicators can be used to diagnose power relationships and their consequences in RE projects. We are keen to explore this area further because, inevitably, such indicators are unlikely to describe all aspects of power and its application, and other approaches will also need to be researched.
Describing and diagnosing politics
We have proposed that the modelling of power relationships can help to gain an understanding of the context of decisionmaking in organisations. However, this modelling will need to be extended in order to explain the decision-making process itself. We therefore propose that the analysis of the structure of power relationships should be accompanied by modelling the decision-making process through processcentred techniques. This modelling will involve approaching the requirements process in terms of a series of decisions, as proposed by Alenljung and Persson [41] and Aurum and Wohlin [42] and exploring the impact of politics on that decision-making process. Pfeffer argues that where, or at what level, decisions are made is important, and that power is involved in decision-making to different degrees at those different levels [39] . For decisions made at a lower level, power may not be involved at all, but it is more likely to be so for higher level decisions and wherever there is uncertainty or complexity. Also, political action can be seen to be more relevant where there are higher levels of interdependence between actors. Thus, it is not sufficient to simply characterise a domain as political or non-political, but the degree of politicality needs to be related to decisionmaking at the most granular level. Returning to the IT department example described previously; if, for example, the department was commissioned to create the requirements for a new piece of software, an analysis of the decision-making process might reveal that decisions relating to data structure within the proposed application are made with little recourse to political action, as such decisions may not be seen as politically contentious, whereas decisions relating to user-interface design might involve a range of actors with conflicting interests, and therefore require political action in order to resolve them.
Of course, describing power relationships and the exercise of such relationships in RE processes necessitates some form of social modelling-the construction and analysis of models that describe different actors, work tasks, and types of relationship in a work context. Such social modelling approaches have already been the subject of research in RE [14] .
6 Case study
Background
The case study we introduce here involved the redesign of a website for a publishing company. The functionality behind the existing website was extensive and well-established; the vision for the new site was to extend the existing functionality to include social networking and other innovative features. The total project budget was in the region of £1 million, and the project duration was around 1 year from initial scoping meetings through to implementation. The project involved a large number of staff from within the organisation, together with external consultants and third party suppliers. One of the authors of this paper was the project manager for the development.
Identifying the stakeholders
The project involved a large number of stakeholders, from both within and outside of the organisation. Some of the core stakeholders-individuals and groups, are shown in Fig. 4 . The boundary of the organisation is represented by the dashed circle. Groups are indicated by boxes with a grey background, whereas individuals are denoted by white boxes. Following Pfeffer's three steps for diagnosing power in organisations, only those stakeholders who had a direct influence over decision-making on the project were included in the model. Stakeholders can be modelled as individuals or groups. However, as decision-making takes place at different levels, it may be necessary to decompose certain stakeholder groups during the course of the analysis. For example, for decisions concerning the top-level navigation of the site, all the product teams could be treated as one group, whereas for particular areas of the site, the product teams may need to be treated separately, or even at the level of individuals within each team. Figure 5 illustrates how the Product Teams stakeholder group in this case study could be decomposed into its constituent departments.
Stakeholder power relationships
Once the stakeholders have been identified, the next step is to map the network of power relationships between them.
In reality, each actor in the domain will have some sort of power relationship with every other actor, even if it is not direct. For example, the Chief Executive has Legitimate power over the individuals in the Production Department even if she has no routine contact with them, simply by this power passing down through the chain of command. Mapping every possible relationship between stakeholders in the domain, particularly where there are many of them, would make for an unwieldy model, although it is feasible perhaps to focus on the totality of relationships for individual actors. For example, Fig. 6 shows the potential power relationships between the Project Manager and other stakeholders.
Although we argue that power relationships are pervasive, and therefore inevitably lead to complex networks of interactions, a focus on decision-making allows us to focus on the key stakeholders and on the key relationships within a domain. Figure 7 shows the stakeholder network with these key power relationships highlighted.
At this stage of the analysis, Fig. 7 is essentially a simple social network, and we can explore it as such. For example, examining the fundamental network measure of centrality-the number of ties that a particular node (actor) possesses-highlights the key actors in the project as the Executive Chairman, the Digital Director, the Project Manager, and the External Consultant.
This simple social network analysis does not, however, reveal anything of the nature of the relationships between the key actors [49] . Figure 8 extends the model to consider this aspect of the power relationship network by applying French and Raven's sources of power to the diagram. Figure 8 presents a fairly dense network of relationships. However, by focusing on certain actors within the model, we are able to examine key sub-networks of power relationships within the project. For example, we can isolate the key top-level decision-makers-the Executive Chairman, the Digital Director, the External Consultant, and the Project Manager-to examine the relationships between them. We can also present the sources of power for these key actors in a table format, as shown in Table 1 .
From Fig. 9 and Table 1 , we can venture the following assertions about the nature of these key power relationships in the project:
• The Executive Chairman wields ultimate power, with the power to hire and fire those beneath him; but he also possesses Expert power, in this case through his knowledge of, and ownership of, the organisation's strategy. Additionally, he holds Referent power over other stakeholders in the project through his character-perhaps at least partially as a by-product of the other sources of power that he holds.
• The External Consultant holds an interesting position, working directly to the Executive Chairman, but exercising little formal authority within the project, relying instead on his expertise (in the area of product development) and on his character in order to get his way.
• The Digital Director has considerable formal authority within the domain. However, he lacks the Expert power that the Consultant possesses and also lacks Referent power over other actors. He does not have Legitimate power over the External Consultant, who reports to the Executive Chairman.
• The Project Manager has Legitimate power over several actors in the domain through his role in the project. However, this power does not include formal line management, so that he has no ability to reward or punish (Reward and Coercive power) those stakeholders. Instead, he is reliant upon the Expert power that derives from his role as project manager, and upon personal characteristics.
For an alternative, more familiar view of the power relationships within the project, we can map the hierarchy of formal authority, or Legitimate power, as presented in Fig. 10 .
This diagram (essentially an organisation chart of the sort used in most organisations) highlights some issues with power relationships in the domain. The Digital Director and the Project Manager both have direct Legitimate authority over the Head of Development, the Head of Infrastructure, and the Product Teams. Also, the Digital Director and the External Consultant are seen to have the same level of authority, with no formal precedence defined between them. These issues of overlapping authority and ambiguity over seniority must be viewed as potential areas of concern for the decision-making process on the project. The next step in the modelling process incorporates the second and third dimensions of power, as presented in Fig. 11 .
In Fig. 11 we have identified two actors, the Digital Director and the Project Manager, who are in possession of second dimension power-the ability to determine the issues that are decided upon. We also identify another two actors, the Executive Chairman and the External Consultant, as possessing the third dimension of power-the manipulation of desires and the definition of ideologies (note that possession of the third dimension of power assumes possession of the second). Control of the second or third dimension of power does not necessarily correlate with Legitimate authority. For example, the External Consultant wields domain power despite possessing little formal authority; his Expert power is sufficient to give him domain power. It should also be noted that there are two actors each possessing both second and third dimension power, opening up the possibility of conflict in the control of the ideology and agenda-setting areas of the domain.
What does possession of the second or third dimension of power mean in practice? The second dimension of power gives the Digital Director and the Project Manager control over the process of decision-making within the domain. They are able to set the agendas for meetings and to determine who attends. This means that they can potentially manipulate the workings of power, for example by excluding rivals from the making of important decisions. The External Consultant and the Executive Chairman are additionally able to set the terms of reference for the project. It may appear unlikely in an organisational setting to consider their power in terms of the ability to determine ideology, but this is in practice exactly what they are doing. At every level of decision-making, other actors in the domain will consider their own actions and decisions with reference to what these domain powers might be thinking. This does not mean that all decisions are necessarily made in accordance of the explicit or perceived wishes of the domain powers.
Further decomposition of power relationships
The preceding analysis of power relationships within the case study has progressed from a high-level overview of the domain to an examination of some of the key relationships within it. However, even at this level, some of the fine detail and complexity of power relationships remains hidden. This can be illustrated by focusing solely on one of the dyadic relationships between two actors, as shown in Fig. 12 . Figure 12 examines one of the critical relationships in the project-that between the Executive Chairman and the External Consultant. It indicates that power relationships may not operate solely in one direction; both actors can have a dependency upon each other. Whereas the Executive Chairman can be seen to have Legitimate authority over the External Consultant, as well as all the other sources of power; the External Consultant has a degree of Expert power and Referent power over the Executive Chairman-therefore, the Chairman has some dependency upon the Consultant. Indeed, if this were not the case, the Consultant would probably be in a precarious position. In order to convey the nature of this two-way relationship, in Fig. 12 we have portrayed it with a twoheaded arrow. The sources of power possessed by the actor on the left are listed at the top of the arrow, and those of the actor on the right at the bottom. We also indicate the dominant direction of power by making one arrow larger than the other.
Organisational frames
In Sect. ''5.1,'' we referred to the use of technological frames as a way of conceptualising perceptions of and attitudes towards the development of information systems. We believe that the concept of organisational frames can also usefully contribute to the analysis of power relationships and decision-making within organisations. We propose two primary means by which they can do this:
• Organisational frames can be viewed in terms of subdomains of power that can contain their own second and third dimensions of power.
• Organisational frames can be mapped to discrete levels of decision-making within a domain.
As a starting point for this analysis, following Mintzberg's organisational configurations model, we have conceived of organisations in terms of four organisational frames:
In Fig. 13 , we have attempted to map these organisational frames onto the stakeholders in the case study. We can see that the actors in possession of the third dimension of power (the Executive Chairman and External Consultant) view the project through a Strategic frame-this means that not only does their concern lie with strategic objectives, but they can be seen to view the world through a Strategic lens. The actors possessing the second dimension of power (the Digital Director and Project Manager) are situated within the Managerial frame-they view the world through a Managerial lens. Frames can overlap, for example, the External Consultant, with expertise in technology as well as strategy, views the world through both lenses.
We believe that the introduction of organisational frames into the analysis contributes a further level of understanding to the network of power relationships in the model. For example, we know that both the Executive Chairman and the External Consultant possess the third dimension of power, but Fig. 13 demonstrates that, although they share a concern for the Strategic direction of the project, the Executive Chairman does not sit within the Technical frame, thereby giving the External Consultant effective power over that particular area.
Organisational frames and decision hierarchies
In Fig. 14 , we extend the use of organisational frames to illustrate how they correspond to different levels of decision-making within the project. We argue that certain types of decision tend to be made by specific groups of stakeholders, and that these groups can be seen to correspond to organisational frames. Each of these groups can be considered in terms of its own hierarchy of power relationships. For example, from the case study, decisions at the Strategic level tended to be taken by the Executive Chairman and the External Consultant, with the Executive Chairman having the ultimate power to decide. The Executive Chairman, although having the power to intervene, did not generally get involved with decision-making at the Technical level, where the External Consultant had ultimate power, or the Managerial level, where the Digital Director had authority. 7 Key findings from the case study
From our analysis of the case study, we have identified some key themes relating to the structure of power relationships and the processes of decision-making:
7.1 Power operates through both formal and informal channels
Informal sources of power, such as expertise and personal characteristics, are as important as legitimate authority in defining power relationships between stakeholders. Simply using formal routes such as organisation charts to seek to understand power relationships within organisations can therefore be seen as unsatisfactory. The importance of informal sources of power means that seniority in an organisation does not necessarily translate into effective power.
Power relationships are pervasive and complex
Power relationships are present at all levels of an organisation; they are not restricted to management levels. Power does not operate in one direction; rather power relationships tend to be multidirectional, with all actors having some dependency upon each other. Finally, power can be categorised into a number of types (sources of power). The pervasive nature of power, together with these multiple sources, leads to relationships within a domain becoming potentially very complex. Therefore, in practice, it will be necessary to focus on key actors and relationships.
Power relationships are dynamic and contingent
Power relationships are not fixed. The formal and informal roles of actors change over time, and power structures change as a result of political struggles between stakeholders. Indeed, power networks can be seen to exist in a state of dynamic tension. Furthermore, power relationships can be contingent; for example, in the case study, the Project Manager possessed legitimate power only in the context of his management of that project-power that he did not necessarily possess outside of that context.
Organisational frames can help to explain domain power
The introduction of organisational frames into the analysis of power relationships can help to illustrate the operation of domain (second and third dimension) power in a project, by highlighting sub-domains of power associated with particular frames.
7.5 Organisational frames can be mapped onto to the decision-making process
Organisational frames can be associated with certain groups of actors within a domain, and decision hierarchies of these actors can be constructed relating to each frame. This mapping may be helpful to practitioners in understanding how decision-making is likely to work within different areas of an organisation or project.
Assessing the feasibility and utility of the proposed framework
Exploring the proposed framework using a single case study cannot prove its validity or feasibility. Further empirical research will be required to assess whether it is feasible to capture and describe the action of power and politics within the RE process, and to assess how the diagnosis of these factors could assist researchers and practitioners working in RE. The case study does, however, raise several issues that will need to be addressed in future research.
Feasibility

Data collection could be difficult
As power and politics tend to be a hidden and informal part of organisational culture, often bearing little relation to the official and formal aspects of organisational life, gaining an insight into the operation of power and politics will present a challenge to practitioners [51] . Although Pfeffer is confident that simply asking actors about power is actually quite effective [39] , methods and techniques traditionally used in RE, such as face-to-face interviews and the review of documents, may not in themselves prove sufficient for such research. There are, however, other approaches that could be used. Ethnography, the study of individuals within their environment, has been explored within RE research [52] . Accepting that much knowledge within the workplace is tacit, it focuses on what individuals do rather than what they say they do. It is an approach that could be successful in exposing power relationships and political manoeuvring that might otherwise remain hidden. Irestig [53] has explored political conflict in the development of a health information system using discourse analysis, the analysis of written and spoken language based on the assumption that not only can speech only be understood in context but also that it is context defining. Both such approaches, however, are time-intensive. Social network analysis, coupled with online data collection, could prove more feasible to carry out and has already been explored in RE with encouraging results [38] .
The problematic role of the researcher
As power and politics tend to be hidden and informal, it has to be questioned whether researchers from outside can ever really understand what is going on within organisations, although it has been argued that outsiders can be regarded as neutral confidants, and therefore able to extract information [54] . On the other hand, those from inside of the domain will tend to be actors inside the power network, and their position within the network will inevitably affect their attitudes and motivations, raising doubts as to their objectivity. Also, the very pervasiveness of power relations can render them almost invisible to those working within organisations, and taken-for-granted relationships may only be notable to an outsider.
Covert or overt analysis
A further important question is whether analysis of power and politics could and should be undertaken openly or covertly. The advantage of the former approach would be that stakeholders were aware of what was going on and why. One of the disadvantages would be that it would then give more political-minded actors the opportunity to use their skills to influence the course of the study. Also, many organisations would surely be reluctant to highlight the pervasiveness of power and politics within their walls. To undertake such work covertly, however, could be challenged on ethical grounds and could cause problems within the organisation if discovered-not least to the individual or team doing the investigation.
Sensitivity of outcomes
Regardless of the feasibility of collecting data on power and politics, revealing the results of any analysis could prove dangerous to RE practitioners. For example, certain actors may be revealed to be less powerful than they would like to think. Further, if we accept Foucault's assertion that power has the ability to distort knowledge [55] , we can see that the powerful within the domain may well try to distort the results of any analysis in their favour.
Utility for requirements engineering
A time-consuming approach
A frequently cited problem with RE in the field is the lack of time made available for the requirements process [43] . There is therefore an understandable preference for the use of lightweight methods and techniques such as interviews with key stakeholders. Ethnography, for example, has been identified as time-consuming in practice and therefore argued to be of limited practical use for RE [56] . However, we do believe that the research agenda proposed in this paper could build upon existing social modelling approaches already used in RE to deliver empirically based insights into the requirements process that could lead to the development of tools and techniques that would be of practical use in the field.
An intrusive approach
A more fundamental issue, however, could be the implications for RE as a practice of deploying such intrusive approaches into the field. It could be argued that the very fact of attempting to uncover power and politics within organisations would, rather than aid the requirements process, actually act to undermine the illusion of rationality that tends to exist in organisations (and perhaps is critical to their functioning) and simply serve to stir up trouble-not least for analysts themselves. Clearly such analysis would need to be handled with tact and political sensitivity.
Would it lead to better requirements?
Simply revealing the reality of power and politics in organisations or projects will not necessarily lead to the production of better requirements. However, we believe that, in practice, good requirements analysis already does consider the workings of power and politics, and that providing a framework for analysts to conduct an exercise that they already often do informally, perhaps even unconsciously, could be of real use to RE practitioners.
9 Alternative approaches to modelling power and politics
The social modelling of requirements is addressed by the i* framework, which provides a goal-based approach to the modelling of relationships between stakeholders through the use of Strategic Dependency and Strategic Rationale models [14] . It is an approach that accepts the messiness and uncertainty of the social world and that does not necessarily assume an underlying rationality. It can be used to model domains as they are and also as a design tool to model new solution spaces. That said, one limitation is that i* is normally used to model human actors who will fulfil important roles in the future system-typically the actors in that system. However, such actors are often only a subset of the people and organisations who have a stake in a system directly being analysed, and pragmatics dictate that other influential stakeholders are often not described in i* models. Another current limitation of i* is that of addressing directly power relationships in the domain of analysis. An illustrative example Strategic Dependency diagram in Fig. 15 , depicting a system for the monitoring of HIV/ AIDS new diagnoses and deaths, shows a number of actors, together with the dependencies between them, both in terms of hard and soft goals [57] . Hard goals are states in the world that one actor in the dependency relationship can either attain or not, whilst soft goals are states in the world that the actor can achieve more or less. In Fig. 15 , it can be seen, for example, that the Scientist relies on the Information Officer for accurate information (soft goal) and that the Information Officer depends on the Inputter for completed forms (hard goal). Such models can provide a rich description of how organisations work, and, as a tool used for the requirements process, can be used to describe how a new system should work.
Although the model in Fig. 15 describes the functional dependencies between actors, it does not directly address the power relationships and political realities of the domain. Figure 16 attempts to illustrate how the dependencies between actors shown in the SD model might be translated into power relationships (note that the shape assigned to actors here is a circle in order to fit more closely to the SD model). We can see, for example, that the Scientist, whilst lacking legitimate power over any of the other actors, nevertheless controls the agenda-second dimension power-and possesses Expert power over the other actors, except for the Inputter. Yet the Scientist, dependent upon the relatively powerless Information Officer for accurate data, may still not be able to achieve the goals described in the Strategic Dependency diagram.
One possible future research direction might be to explore extensions to such social modelling approaches already in use in RE to describe and analyse power and politics in RE projects. Work in this direction has already been reported, such as Thew and Sutcliffe's [58] method aimed at improving the elicitation and analysis of soft issues such as values, motivations, and emotions.
Conclusion
Requirements engineering has always existed within a context that can be highly political, with its commissioning, operation, and, critically, its outputs, subject to the distorting lens of power. We have argued that, for a variety of reasons, this distorting lens has become more, not less, of a factor, to the point that we believe that it is entirely valid to characterise RE as a sociopolitical discipline.
We therefore believe that it is important that power and politics are considered a legitimate field of debate and research within RE. By opening up this debate, we hope to encourage further exploration into how power and politics affect RE in practice, and how RE can adapt to cope with, and even take advantage of, these factors. We believe that simply raising awareness of the workings of power and politics will be of benefit to RE researchers and practitioners. Following on from our assertion that power and politics are increasingly relevant to RE, we have proposed a framework that seeks to describe the structure of networks of power relationships between stakeholders in RE projects. We have explored the validity of this framework through the use of a case study. We believe that the application of the framework in the field is feasible and that it will be a potentially useful method for RE practitioners.
The aim of RE is to come up with the best requirements within the constraints imposed upon it. We believe that, in many circumstances, to achieve this requires political as well as technical skills. If we are to provide methods to assist with technical analysis, then surely we should also provide methods to assist with the analysis of power and politics.
